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(57) The vented ceitridge has an ink chamber 51 2 and a foam chamber 51 1 divided by a partition wall 510. 
The chambers are connected by a hole 519 extending along the bottom of the wall away from the lateral 
extremes thereof. A supply port (513,Ftg^) protrudes into the foam chamber through the chamber's bottom 
wall and terminates in an enlarged bore 523 compared with the tapered bore formed by a resilient packing 
member 530. 
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INK TANK CARTRnXffi FOR A PRIOTER OR THE UKE 

The piesrat invention relates gmerally to an ink*supplied printer bdng supplied 
with ink from an ink supply tank and more particularly to an ink supply tank whidi 
allows tor the continuous supply of ink to die printer head while avoiding adverse effects 
fit>m ten^mature, atmospheric dianges or vibrations. 

This invention also relates to an ink cartridge £cxr an ink jet printer in which an 
ink jet recording head» and an ink cartridge are mounted on a movable carriage, and in 
particular an ink jet cartridge which, iq)on depletion of the ink fire^ is 
replaced wifli a new ink cartridge. 

Objects, features and advantages of the present invention will become apparent 
firom the following descrq>tion when taken in conjunction with the accompanying 
drawings in which prefierred embodiments of the present invention are shown by way of 
illustrative exan^le and not in a limiting sense. 

In accordance with a first aspect of the present invention there is provided an ink 
tank cartridge for an ink-jet type recording apparatus, comprising: 

a chamber; 

an ink supply port extending through a wall of said chamber and supplying ink to 
the exterior of said cartridge; 

a porous member in said chamber positioned to deliver ink to the ink supply port; 

and 

aplurality of projections formed on an inade wall of said chamber disposed on a 
surface of said chamber opposite said ink supply port, said projections compressing said 
porous member against said ink supply port and at least one projection directiy opposed 
tfie ink supply port being formed with its firee end located at a position closer to the ink 
supply port than tiie free end of a projection or projections not direcdy opposite the ink 
supply port, whereby the portion of porous member in the vicinity of the ink supply port 
is compressed to a greater extent than the portion of porous member remote from the ink 
supply port. 



Accoiding to a second aspect of the pxesent iiweodra^ 
cartridge for an ink*jel type recording apparatus, comprising: 
a first chamber; 
a second chamber; 

a partition wall disposed in said cartridge and being formed widi a conrnmnicadng 
hole formed therein disposed between said chambers, said communicating hole extending 
along a lelativdy small portion of the bottom of said partition wall substantially away 
from the lateral extremes thereof, said second chamber communicating with said first 
chamber through said communicating hole; 



an ink supply port extendi!^ through abottom wall of said second diamb 
projecting into said second diamber and supplying ink to the exterior of said cartridge, 
said ink supply port terminating within die second chamber in an enlarged internal bore 
compared with the bore passing through-die said bottom wall; 

a porous member in said second chamber positioned to deliver ink to the ink supply 
port; and 

an air vent port communicating b^ween said second chamber and the exterior of 
said cartridge at a location spaced from said ink supply port and communicating hole. 

According to a third aspect of the present invention, there is provided an ink tank 
cartridge for an ink-jet type recording apparatus, compriang: 

a first chamber; 

a second chamber; 



a partition wall disposed in said cartridge and being formed with a communicating 
hole formed dierein disposed between said diambers, said communicating hcit extending 



along a relativdy smaU portion of the bottom of said partition waU substantiaUy a^ 
fiom the lateral extremes tiiereof , said second chamber communicating with said first 
chamber through ^id communicsuing hole; 

an ink supply port extending through a bottom wall of said second chamber, 
projecting into said second chamber and supplying ink to the exterior of said cartridge. 
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said ink supply port terminating within the second chamber at a height which is above 
the highest extreme of the said communicating hole; 

aporous mraiber in said second chamb^ positioned to deliver ink to the ink supply 
port; and 

an air vent port communicating between said second diamber and tfie exterior of 
said cartridge at a locatira spaced from said ink aipply port and communicating hole. 

According to a fourdi aspect of the present invention, there is provided an ink 
tank cartridge for an ink-jet type recording apparatus, comprising a housing witfi an ink 
supply port extending through an extenud wall thereof for siqyplying ink firom the 
housing to the exterior thereof, wherein a funnel-shaped paddiig member is provided 
witiiin the ink supply port, the member having a ta^)ered bore for receiving an ink sqyply 
needle of an ink recording apparatus and resili«tly abutting there against so as to form a 
seal. 

Reference is hereby made to British patent s^licatim 95 19062.5 from which diis 
application is a divisional application and to British patent plications 9519071.6 and 
9519047.6 which botii describe arrangements rimilar to those of the illustrated 
embodiments herein. 

Generally q>eaking, tiiere is provided an ink*siipplied printer. Ink is sullied to a 
printer head by an ink siqyply system, including an ink tank having an ink supply port 
and a pair of side walls. An ink absorbing member is contained therein adjacent the ink 
supply port which occupies less than the total volume of the ink tank. 

The walls of the ink supply tank may be transparent so the user can more easily 
deterinine the amount of iiik remaining in the ink supply taiik. 

An ink recdving and transferring member terminating in an ink port may extend 
into the ink tank, in which case the ink absorbing member abuts and is locally 
compressed by the ink recdving and tnmsmitting member. The ink receiving and 
transmitting member has a capillary ink path communicating with the printer head and is 
supplied with ink from the ink absorbing member. 
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More spedfically an ink caitxidge may be fanned of an ink diamb» for storing 
ink and a foam chamber for recdving a porous member for absorbing ink. A partition 
sqiarates the ink chamber from the foam chamber and has a hole therein so that the foam 
chamber is in fluid communication with the ink chamber. The ink cartridge is also 
formed with an ink supply port A funnel shiQ)ed packing member is diqx»sed within the 
supply pc»t and supplies ink to a recording head by generation of a pressure difference 
through tiie porous mmber. Tlie paddng member is dis{x>sed fiong iq) ward in the ink 
supply port The packing member is resilient 

When an ink sm^ly needle of ttie recording head is inserted into the ink supply 
pott^ the tq> of the needle may resiliently contact die packing member. Since the 
packing member has a furaid-^like sh^ whidi opens upward, the packing member is 
easily deformed so as to follow the ink supply needle. Furtfiermore, the packing 
member is caused to dosdy contact with the needle by its resiliency. Therefore, a 
relative misalignment between the ink suj^ly needle and die ink suj^ly port can be 
accommodated so that the ink supply port is securdy sealed. 

The invention accordingly comprises the several steps and relation of one or more 
of such steps with respect to each of the others, and die Bppardijos embodying features of 
construction, combinations of elements and arrangement of parts which are adopted to 
elSxt sudi steps, all as exrafQ)lified in the following d^ailed disdosure, and the scope of 
the invention will be indicated in the daims. 

For a better understanding of the invention, embodiments will now be described 
by way of example with reference to the accompanying drawings, in which:- 

Figure 1 is a schematic view showing an ink supply system of an ink-jet type 
recording apparatus acci^nding to one raibodiment of the present invention; 

Figure 2 is a cross-sectional view of a multi-cdour ink jet printer cartridge 
constructed in accordance with a first embodiment of the invention; 

Figure 3 is a cross-sectional view of the first embodiment rotated 90^ from the 
view in Figure 2; 
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Figure 4 is a i«spective view showing the ink cartridge of Figures 2 and 3 with 
the lid removed; 

Figure 5 is a perspective view showing a single colour ink cartridge constructed 
in accordance with a second embodiment of the invention; 
Figure 6(a) is a top plan view of the lid of Figure 2; 
Figure 6(b) is a top plan view showing the lid with a seal affixed thereto; 

m 

Figure 7(a) is a oossr-sectional view showing a packing member with an ink 
supply needle insoted therein; 

Figure 7(b) is a cross-sectional view of tiie packii^ member prior t^ 

Figure 8 is a graph showing tfie relationships of tfie ink consumption, the pressure 

levels and the amount of ink remaining in an ink chamber; 

Figure 9 is a partial cross-sectional view of the ink cartridge showing the 

boundary b^een ink and foam chambers in accordance with a third embodiment of the 

invention; 

Figure 10 is a partial aoss-sectional view of tfie ink cartridge showing the 
boundary between ink and foam chambers in accordance with a fourth embodiment of 
the invention; 

Figure 11 is a partial cross-sectional view of the boundary between ink and foam 
diambm of an ink cartridge constructed in accordance with a fifth embodiment of the 
invention; 

Figure 12 is a cross-sectional view taken along line 33-33 of Figure 11; 

Figure 13 is a partial cross-sectional view showing the boundary between ink and 
foam chambm of an ink cartridge constructed in accordance with a sixth embodiment of 
the invention; 

Figure 14 is a cross-sectional view taken along line 35-35 of Figure 13; 

Figure 15 is a cross-sectional view showing an ink cartridge constructed in 
accordance with a seventh embodiment of the invention; 

Figure 16 is a cross-sectional view showing an ink cartridge constructed in 
accordance with a eighth embodiment of the invention; 



Figuie 17 is a cross*sectional view showing an ink caitiidge for an ink jet printer 
constructed in accordance with a ninth mibodiment of the invention; and 

Figuie 18 is a cross-sectional view f the ninth embodiment of the invmtion 
rotated 90^ from Figure 17. 

An embodiment of the printer head aocoidiqg to die present inventicm may be 
used in a four-colour printer plotter or colour image printer and has fiiur-colour ink 
systems and inkjetsconespondingreq)ectivdy to four ink c^^ The four-colour 
printer plotta: employs black, red, green and blue inks, and moves the head or a sheet of 
print paper or t>oth and then gects ink as in a conventional ink jet print head, 
corresponding to a desired one of the colours against the print pspcx at a prescribed 
position thereon to form an ink dot DesLred characters and figures can thus be recorded 
by iq)eating die above c^cle. The present invention is s^licable to ink jet printers of all 
varieties, including print heads using heat from heated resistors or the like or the 
displacraient of piezo-electric members or with transducers to project a drop of ink from 
a diamber upon qjplication of aprint signal. The ink supply tanks according to the 
invention may supply ink continuously to said chambers through capillazy paths. 

In a colour image prints using inks of four colours, that is, black, red, green and 
blue, a sheet of print paper is scanned by a printer head in a direction perpendicular to 
the direction of feed of the print paper to form me-dot line in one scanning stroke, and 
the print paper is fed along by line pitches to record images. In seven-colour printers, 
inks of four colours, that is, black, yellow, magrata and ^an, are used, and the colours 
of red, green and blue are formed on a sheet of print paper by superimposing inks of two 
out of the three desired colours other than black, Uierd)y recording colour images of 
seven colours. 

The present invention is concerned primarily with die printer head, and more 
particularly, but not exclusively^ with the ink tanks, and detailed description of the 
overall printer construction will be given only by way of a single example. 

Figure 1 is a schematic view showing an ink supply system of an ink-jet type 
recording apparatus according to one embodimmt of die present invention. 



A print head unit 1 of an ink-jet type is connected to an ink tank 3 through a 
connecting member 2. Ink is supplied firom the ink tank 3 to Ae print head unit 1 
through a hollow needle 2a and an ink supply passage 2b of die connecting member 2, so 
that the print head unit 2 emits ink droplets in accordance with print signals. 

The sQipaiatus shown in Hgure 1 also includes a ap member 4 ^sposed at non- 
printing area, which cs^ member cotnss into abutment against the nozzle plate of the 
print head unit 1 by a drive medianism (not shown) for pxeventing the nozzle openings 
from drying. The cap member 4 is connected dirough a tube 8 to a suction pump 5 
which is operated by a control device 6 to suck ink from die print tead unit 1 through 
the cap monber 4. The apparatus shown in Hgure 1 is also provided with an efiSuent 
tank 7 connected to an outl^ port of the suction piui^ S through a tube 9. 

The recording head may be of any structure such as described in European Patent 
PubUcation Nos. 581,531, 609,863, 584,823 and so on. 

The ink cartridge is configured so as to be mounted with a small force and to 
accommodate a misalignment of a certain degree. Reference is first made to Figures 2 
and 3 which dqpict an ink cartridge constructed in accordance with a first embodiment of 
the invention. A main container 501 is divided into three compartments 504, 505 and 
506 by partitions 502 and 503 as shown in Figure 3. Each of the three compartments 
504, 505 and 506 is divided by a centre partition wall 510 into foam chambers 511, 51 T 
or 511* housing a respective porous member 520, 520' or 520* and ink chambers 512, 
512' or 512" which are ad^ted to contain liquid ink. Foam diambers 511, 511', 5ir 
are dimensioned to receive a respective porous member 520, 520*, 520". 

The volume of eadi of porous mraibers 520, 520' and 520" is sdected so as to 
be larger than the capadty of each of the respective foam chambers 511, 511' or 511", 
so as to be compressed while bdng retained in the respective foam chamber in a 
preferred embodiment. The ratio of the capacities of each foam chamber 511, 511' or 
5ir and each ink chamber 512, 512' or 512" is sdected so diat each foam chamber 
511, 511' or 5ir is dimensioned to hoU 20 to 30% more ink dian the respective ink 
chamber 512, 512' or 512". 
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Whm inks of three colours are contained within a single cartridge as in Figures 2 
to 4, it may be difficult to see if different amounts of ink remain in the chambers, which 
may be caused by unbalanced consumption of th different colour inks. When ink of n 
colour is dqpleted, and the user wishes to dispose of the cartridge^ ttie user need not 
unnecessarily worry about any remaining ink of the odier colours in the cartridge 
leaking. When a cartridge is disposed of, ink is prevented from flowing out of the 
cartridge because ink of each colour is absorbed by each respective porous member, 
therdiy protecting the environment firom any leakage of ink. 

Ink supply ports 513, 513* and 513" of each chamber (only one of the ports is 
shown in tiie drawings, duunber 511 being exemplary of each chamber 511, 511* and 
511*) are formed in main container 501 wittiin a respective foam chamber 511, 511* and 
511". Each ink supi^y port 513, 513* and 513" is ^d^pted to engage with a respective 
ink siqiply needle (not shown) of the recording head which are inserted at die lower end 
of each of the foam diambers 511, 511* and 511". 

Referring now to Figures 2 and 3, the upper end of die main container 501 is 
sealed by alid 516. Two ink filling ports 514 and 515 are formed at positions on lid 516 
corresponding to foam chamber 511. Similariy, as shown in Figure 6(a), each chamber 
511, 5ir and 511" includes corresponding ink filling ports 514 and 515, 514' and 515', 
and 514" and 515". Piojecdons 516a and 51 A, Figure 2, are int^rally formed with the 
inner surface of M 516 and are positioned in foam chamber 511, so as to surround 
filling ports 515 and 514, respectively. Porous member 520 is conqnessed by 
projections 516a and 516b against the bottom wall of foam chamber 511 in which ink 
supply port 513 is formed. Projections 516a' and 516b' and 516a" and 516b" are 
similariy formed in the inner wall of lid 516, and are positioned in foam chambers 511* 
and 511", which contain ink supply ports 513* and 513", respectively, as shown in 
Figures. 

Projection 516a which opposes ink supply port 513 is formed with its lower tip 
located at a position lower than the lower tip of projection 516b, whmby the portion of 
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porous member 520 in the vicinity of ink supply poit 513 is oonqiressed to the greatest 
extent 

Protrusion portions 522, 522' and 522" (collectivdy "522"), vrtiicfa cooperate 
with lid 516 to compress porous members 520, 520' and 520" respectively are formed on 
the bottom of each of foam chambers 511, 511* and 511". Recesses 523, 523* and 523" 
(collectively "523"), whidi define spaces having afixed opening area, are formed at the 
upper end of re^ective protrusion portions 522. Thzough holes 524, 524* and 524" 
(collectivdy "524") are disposed within the respective protrusion portions 522. One end 
of eadi through hole 524 is in fluid commimication witfi the spaces defined by recesses 
523 and the othw end with a respective paddng (collectivdy "530"), which will be 
hminafker described. Filters 525, 525" and 525" (not shown) (collectivdy "525") are 
fixed to the upper end of recesses 523 respectivdy. 

Faddng mraibm 530, of which only one is shown, axe disposed at the lower end 
of ink supply ports 513, 513' and 513" req)ectivdy and are made of a resilient material 
such as rubber. Packing members 530, are configuxed as a funnd-shaped packing which 
opens upward. The lower ends of tubular portions 531 are thicker than the other 
portions. The respective upper peripheral edges 533 of taper portions 532 of respective 
packing members 530 ccmtact with step portions 513a of respective ink supply ports 513, 
513' and 513". Bach packing member 530 is formed with protrusions 535 received by 
groove portion 527 within tfie inner wall of ink supply port 513. The boundary between 
tubular portions 531 and taper portions 532, are configured as thin connection portions 
534. 

In this deagn, packing membm 530 are fixed by tubular portions 531 to 
respective ink supply ports 513. Additionally, upward movement of upper peripheral 
edges 533 is prevented by respective stq> portions 513a. Thus, even when the respective 
ink supply needle is inserted or extracted, packing members 530 are adequatdy fixed to 
ink supply ports 513. Since taper portions 532 serve to attain tiie hometic seal between 
the packing member of the respective ink supply port 513 and the ink supply needle by 
the respective thin connection portions 534, the taper portions can be moved somewhat 
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without cauang defonnation. Consequently, tte air tight seal between die respective 
packing member and ink supply needle can be maintained wiiile accommodating a 
relative misalignment between tte respective ink supply needle and ink supply port 

Communicating holes S19, 519* and 519" are fiormed in centre partition wall 510, 
which sqnrates foam chambers 511, 51 r and 511" finom ink chambers 512, 512' and 



512" respectively. Slots 519, S19a* and 519a" whidi extend to a predetermined hdght 
are formed to be in communication with conmivmicating holes 519, 519* and 519" 
respectively for gas-liquid replacement Between each reflective pair of foam and ink 
diambers 511 and 512, 511* and 512', and 511" and 512*, porous members 520, 520' 
and 520* are housed in the foam chambers 511, 511' and 511" respectively in sudi a 
maimer that eadi porous member is hdd against die respective communicating hole 519, 
519' and 519". Ribs 518, 518' and 518" are formed on a back wall 501a of container 
501 within a reflective ink chamb^ 512, 512' and 512". An individual communication 
hole is formed b^ween each respective chamber pair 511, 512, and extends along only a 
portion of the length of partition 510 formed thereat 

In a second embodiment of the invention an ink cartridge is utilized for a single 
colour ink. A cartridge 5100 for a single colour, or black ink can be made smaller in 
size dian that for colour inks, but the ink chamber 5 1 12 for black ink would have a 
larger OQiadty than eadi of the correqxmding chambers for a colour ink^ Acoordingto 
the second embodiment of die invention, a cartri4ge for blade ink is shown in Figure 5 
having a partition wall 5117 formed within a container 5100 so as to eTctend between 
centre partition wall 5110 which separates a foam chamber 5111 from an ink chamber 
5112 and a side wall 5100a of main container 5100, tfaer^y diviffing ink diamber 5112 
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into two ceOs 51 12a and 51 12b. This structure prevents container 5100 from 
deformed by a n^ative pressure produced during the ink filling process which will be 
hensinaft^ desoibed, or by an external pressure during u^e, therd>y preventing any 
ink from leaking. Cells 5112a and 5112b are retained in fluid communication with foam 
chamber 5111 via a communicating hole 5119 in centre partition 5110 which extends 
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along only a portion of ttie length of partition SI 10. In addition, a communicating hole 
may be formed in the lower portion of partition wall 5117. 

On the inner £ace of wall SlOOa, which can easily be seen when the cartridge is 
mounted on a carriage, a plurality of ribs 5118 are formed which extend vertically along 
inner face SlOOa. These ribs allow ink to flow more easQy down along wan 5 ICXh, and 
the usor can easily recognize the amount of ink remaining in the cartridge by seeing die 
ink level. 

Refoence is now made to Figures 6(a) and 6(b) whidi d^ct lid 516 constructed 
in accordance with ttie first embodiment of the invention. Ink filling holes 514, 514* and 
514", and 515, 515" and 515" are formed in die r^ons of lid 516 corresponding to the 
placemCTt of porous mMibers 520, 520' and 520" witfiin container 501. Air 
communicating ports 541, 541' and 541" are connected to ink filling holes 514, 514' and 
514" via grooves 540, 540' and 540", ie^)ectivdy. 

When a seal 542 for covering ink filling holes 514, 514* and 514", 515, 515' and 
515", and air vait ports 541, 54r and 541' is fixed to die upperside of lid 516, Figure 
6(b), afte: ink from chambers 511, 511' and 511" are filled, grooves 540, 540' and 540" 
form capillary tubes widi seal 542. A tongue piece 545 of seal 542, which protrudes 
from lid 5 16, is formed with a neck portion 543 disposed in seal 542 at a midpoint of the 
route of air vent ports 541, 541 • and 541". When tongue piece 545 is peeled ftom lid 
516, tongue piece 545 is easily separated from seal 542. This in turn exposes air vent 
ports 541, but no other portions of the underside of seal 542. 

In a piefeired embodiment, seal 542 is formed with patterns sudi as characters 
and illustrations printed on its main portion 544 which pennanendy seals grooves 540, 
540' and 540". Patterns, cotours, or other printing difierent from that printed on main 
portion 544 of seal 542 may be placed on tongue piece 545 which is connected to main 
portion 544 of seal 542 via neck portion 543. 

For example, in a fordier preferred embodiment, the main portion 544 of seal 
542 has a blue background, black chaiacten and other illustrations printed thereon. Hie 
background colour of tongue piece 545 is a colour such as yellow or red which contrasts 
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with the background ootour of main portion 544. Characters and illustrations are printed 
on the background in colours wididti are mainly black or blue. In this way, main portion 
544 and tongue piece 545 are distinguished from each other in colour and 
pattern. Consequently, it is possible to call the u»*s attention to the need for the 
ranoval of tongue piece 545. 

Each of ink supply ports 513, 513* and 513* are sealed by a film 546 (Figure 2), 
and ink filling needles are hermetically inserted into the ink filling holes 514» 514' and 
514" and 515, 515' and 515' respectively. The first of filling holes 514, 514' and 514' 
is connected to evacuating means, and the second of die filling holes 515, 515' and 515" 
is closed. 

The evacuating means reduces the pressure in each of foam chambers 511, 511' 
and 511" and in each of ink chambers 512, 512' and 512". When the pressure is 
reduced to a predetermined value, the evacuating operation is stopped and the first filling 
hole is closed. Thoeafter, the second filling hole is placed in fluid oonununication with 
a measuring tube filled with ink. Ink contained in the measuring tube is drawn into die 
evacuated container and is then absorbed by respective porous roemb^ 520, 520' and 
520" and thereafter flows into ink chamb^ 512, 512' and 512" via communicating holes 
519, 519' and 519" respectively. 

After the spedfied amount of ink flows into the appropriate ink diamber, seal 
542 is fixed to the outer sur&ce of lid 516 so that the ink filling holes 514, 514' and 
514" and 515, 515' and 515", grooves 540, 540' and 540", and communicating ports 
541, 541' and 541" are sealed under reduced pressure. Seal 542 dieieafter maintains the 
reduced pressure states of foam chambm 511, 511' and 511" and ink chambers 512, 
512' and 512". 

Before use of the cartridge, tongue piece 545 of seal 542 is then peeled off so that 
tongue piece 545 is broken at neck portion 543 and is sepssaXed from main portion 544. 
Thus, ink filling holes 514, 514' and 514" are placed in fluid communication with air 
vent ports 541, 541' and 541" via grooves 540, 540' and 540". Also, foam chambers 
511, Sir and 511" are placed in fluid communication with air vent ports 541, 541' and 
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S41 " and therefore ambient air, via gnxnres 540, S40* and 540*. Tlius, while the ink is 
prevented from evaporating, th ink cartridge is ventilated. 

Reference is now made to Figures 7(a) and 7(b), wherein an ink supply port 513 
of die ink cartridge is positioned so as to be aligned with an ink supply needle 550 of the 
leoording head. Thereafter die ink cartridge is pushed toward die recording head upon 
insertion of the ink cartridge. A t^>er portion 551 of ink supply needle 550 passes 
dirough a film seal 546 and engages the hole of packing member 530 as shown in Figure 
7(a). Since packing member 530 opens inward, packing membo^ 530 allows ink supply 
needle 550 to pass dieredirough while packing monber 530 is re^liendy deformed by 
taper portion 551 of ink supply needle 550. 

When the cartridge is used, ink supply needle 550 passes through packing 
m^ber 530. The resiliency of connection portion 534 of packing member 530 enables 
tap^ portion 532 to en^e ink supply needle 550. Evm if ink supply needle 550 of the 
recording head and the centre of packing member 530 are someviAiat misaligned, ink 
supply port 513 and ink supply needle 550 are hermetically sealed. 

To conduct ink into the recording head after die ink cartridge is mounted, or to 
recover the ink ejection performance, a n^ative pressure is zppliei to the recording head 
and through ink supply needle 550 so diat ink in die cartridge flows through ink siq)ply 
needle 550 and into die recording head. Because of the pressure difference, diis high 
n^ative pressure s^lied to the cartridge causes taper portion 532 of packing member 
530, which hermeticaUy seals and isolates die cartridge from ambient air, to deform 
upward in Figure 7(a) toward the interior of the ink cartridge. Thus, the pressure 
di£Gsrence aids in cauang taper portion 532 of packing member 530 to be resiliently 
pressed against ink supply needle 550, and di^y aids in hermetically sealing die ink 
cartridge. 

Even if ink supply needle 550 is not positioned completely duough packing 
member 530, the resilient force in taper portion 532 of packing member 530 allows 
taper portion 532 to remain in contact with ink supply needle 550 as long as the tapered 
portion 551 of ink supply needle 550 remains in contact with tap^ portion 532 as shown 
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inFigiue7(b). Ccmsequendy, it is possible to secure the air tigh^^ 

member 530 and ink supply needle 550 even if the needle is not piopoly inserted. 

Since the tQ> of ink supply needle 550 is sealed upon contact with packing 
m&nber 530, die dead space in die cartridge can be made very small, and any air 
bubbles which may be produced by the piston effect upon insertion of the cartridge onto 
die recording head are prevented fiom entering the cartridge. 

When a n^ative pressure is applied from the nozzle openings of die recording 
heady ink absorbed by porous manber 520 flows into the recording head via through 
hole 524 and through holes 552 of ink supply needle 550* Wheninkof apred^ennined 
amount is consumed from porous member 520 and the ink level in porous member 520 is 
reduced, the pressure of ink chamber 512 overcomes the holding force of porous 
member 520 in the vicinity of communicating hole 519, so that air bubbles enter ink 
chamber 512 via communicating hole 519. Gcmsequently, the pressure in an ink 
diamber 512 is increased and ink therefore fkms into a foam diamber 511. 

The ink flowing into foam diamber 511 is absorbed by porous member 520 and 
causes the ink level in foam chamber 511 to be raised. At the instant when the ink 
holding force of porous member 520 in the vicinity of communicating hole 519 is 
balanced with the pressure in ink chamber 512, the flow of ink from ink chamber 512 
into foam chamb^ 511 is stopped. 

The graph of Figure 8 iUustrates this process. In the figure, die l^ter F indicates 
the pressure level in porous member 520 of foam chamber 511, and the letter G indicates 
the ink levd in ink chamber 512. When a predetermined amount of ink wl whidi was 
initially contained in porous member 520 is consumed so that the ink levd in porous 
member 520 is reduced to a pred^ermined value at whidi die pressure in ink cfaamb^ 
512 overcomes the ink holding force of porous member 520 in the vicinity of 
conununicating hole 519, ink gradually flows in a stepwise maimer from ink chamb^ 
512 into the foam chamber 511. This process occurs until the balance between the 
pressure of the irdc chamber 512 and the ink holding force of porous memt)^ 520 in the 
vicinity of communicating hole 519 is restored. As a result, although die ink levd in ink 
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chambo' 512 is gradually xeduced, the ink levd in poiotis meinber 520 can be 
maintained at a substantially constant level so that ink is supplied to the lecordin g head 
by a coolant pressure difference at a constant rate. 

After a predetermined amount of ink i^ is consumed by the recording head, no 
ink will rraiain in ink chamber 512, but Oe amount of ink contained in porous member 
520 wiQ be at a level equal to the level ink was intermittendy being supplied to 
fioam chamber 511 ftom ink diamber 512. Therefore, printing can be continued using 
the amount of ink absorbed in porous membor 520, although no furdier ink is available 
in ink chamber 512 to replmish the ink supply into porous member 520. After a 
predetermined amount of ink w3 is consumed during printing, the ink siqjply in porous 
member 520 will be ddeted, and die ink cartridge will no longer siq>port printing. 

During the entire printing operation firom when all the ink contained in ink 
chamber 512 has beoi absorbed in porous member 520 until the ink is dqdeted, a 
constant amount of ink is supplied to the recording head. 'niedq)letion of inkfromink 
chainbcr 512 indicates the impending depletion ofink in the ink tank cartridge. If a 
finesh cartridge is insKted at this stage, it is posable to ensure a constant supply of ink to 
the recording head without interruption. 

As described above, the inner space of the ink cartridge of the invention must be 
maintained at a negative pressure during the printing process. In addition to the 
adiievement of the above^escribed hermetic seal bOween the ink supply port and the 
ink supply needle, die transfer of ink from ink chamber 512 to die foam chamber 511 
must be performed properiy to ensure a constant fk>w of ink to die recording head. 
Hminafter, the structure for controlling die sapply of ink firom ink chamber 512 to foam 
chamber 511 will be described. 

Reference is now made to Figure 9 which dq>icts die boundary between foam 
chamber 511 and ink chamber 512 in a diird embodiment of die invention. T tte 
numerals are utilized to indicate like structures, the primary differoice between diis 
embodiment and die first embodiment being a step portion formed in hole 519. 



» 
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A stq> portion 560 is formed in oonimtinicating hole S19. A portion 563 fthe 
base of ink chamber 512 is higher tiian tiiat of foam diamber 511, step portion 560 bdng 
the dividing point. A groove 561 connecting the foam and the ink chambo* is formed in 
die kmrer part of stq) portion 560. 

Porous mraiber 520 is in contact vdth commimicating hole 519 and is received by 
step portion 5 60 so tiiat die portion of porous member 520 in tbe vidnity of 
communicating hole 519 is compressed, wherd>y die required pressure difieienoe 
between ink chamber 512 and foam chamber 511 via communicating hole 519 can be 
attained. Whendieinklevelofiiik chamber 512 is reduced to a low level, groove 561 
enables ink from ink diamber 512 to be collected and then absorbed by porous member 
520 in foam chamber 511. Consequently, all of the ink in ink chamber 512 can be 
siqiplied to the recording head for printing without wasting any ink. 

Rrfi^ence is now made to Figure 10, which dq>icts an ink cartridge constructed 
in accordance with a fourth embodiment of the invention. Again, like rmmeials are used 
to indicate like structures, the primary difference between this embodiment and tfie first 
embodiment is the different levdled bottoms of die respective chambers. 

The bottom &ce 564 of ink chamber 512 is higher than the bottom &ce 567 of 
foam chamber 511, therd)y forming a stq> portion 562. Stq> portion 562 recdves the 
lofwer portion of porous member 520 so that the pmtion of porous member 520 in the 
vicinity of communicating hole 519 is compressed. When required, a slope 563 ^cfa is 
directed from the ink chamber 512 to the foam chamber 511 may be formed to aid in the 
supply of ink. Since slope 563 allows ink in ink chamber 512 to flow more easily 
toward foam chamber 511, irrespective of the indination of the carriage, ink from ink 
diamber 512 can be constantiy supplied to the recording head. 

Reference is now made to Hguies 11 and 12 which dqnct an ink jet cartridge 
constructed in accordance with a fifth embodiment of the invention. like structures are 
indicated by like reference numerals, the primary difference between tiiis embodiment 
and til first embodiment is the formation of a dirough hole. This embodiment is the 
same as shown in Figures 4 and 5. 
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Groove S 1 9a (Figures 4 and S) is formed in the &ce of centre partition 510 
sqarating foam chambCT 511 from ink chamber 512. Groove 519a is formed in the fece 
of partition 510 on the side of the foam chamber511 and is in communication with the 
\3pper portion of communicating hole 519 of cmtre partition 510 within the respective 
diambers511, 512. In order to allow air to pass from ink chamber 512 to foam 
chamber 511 and to retain these chambers in fluid conmiunication with each other, a 
through hole 519b is formed in the Iowa end of the groove 519a. Thus, the upper 
portion of porous member 520 which exhibits a relatively small capillary force is 
maintained in fluid communication widi communicating hole 519 via the space formed 
by thin groove 519a. Therefore, ink can be smoothly replaced with air so diat ink in ink 
diamber 512 constantly flows into foam chambo- 511, tiierrf)y preventing too much or 
not enough ink from being supplied. 

Reference is now made to Figures 13 and 14 which depict an ink cartridge 
constructed in accordance with a axth embodiment of the inventiwi. Like numerals are 
utilized to depict like structures^ the primary difference bdng the use of a projection 
into foam chamber 511. 

A horseshoe-shaped projection 565 is formed on the bottom of foam chamber 511 
as is shown in Eigure 14. Projection 565 ensures a ^lace in the vicinity of 
communicating hole 519 so that ink ftom ink diamber 512 can easily flow into foam 
diamber 511. 

As described above, foam chamber 511 and ink chamber 512 are separated from 
each other by the single centre partition 510. In seventh or dghth embodiments of a 
single-colour ink cartridge, as shown in Figures 15 and 16 req^ectivdy, an ink diamber 
571 may be formed so as to surround two or three sides of a foam chamber 570, and a 
communicating hole 573 may be formed in at least one of the walls 572 sqiarating the 
foam chamber 570 from flie ink chamber 571. An exit port 574 is positioned within foam 
chamber 570. An ink cartridge of this design can store an amount of ink which is 
relatively large as compared with the volume of the whole ink cartridge. Furthermore, 
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because f the location of the chambers^ the user can easfly see if igilacement of the iny 
cartridge is required because of dq)letion of the ink. 

Reference is now made to Figures 17 and 18 wherein an ink jet printer cartridge 
constructed in accordance with a ninth raibodiment of the in vention is provided. Tins 
mibodiment is similar to the first embodiment, the primary di£feieoce being the use of a 
resilient O-ring S300 which is retained in contact with ttie peripheral fa re of an ink 
supply needle of the recording head upon insertion of the ink supply needle into the ink 
supply cartridge. However, this ink jet printer results in other problems solved by the 
first embodiment A large finctional force may be jiroduced when mounting the cartridge 
on tte carriage and inserting the ink supply needle into die cartridge. This results in an 
extra strain on die recording head and the carriage. Furthermore, O-ring 5300 is 
supported at its p^phery by the body 5302 of die cartridge. If there is a misalignment 
between the cartridge and the ink supply needle of the recording head upon insertion of 
die ink supply needle in the ink supply cartridge, it is very difBcult to mount die 
cartridge. Furthermore, when a three colour ink cartridge in whidi tanks 5304, 5306 
and 5308 for the three colour inks are int^iated into one piece as shown in Figure 18, it 
is extremely difficult to mount such a cartridge on the recording head if the cartridge and 
any of the ink suiq)ly needles are misaligned. 

It will thus be seen that the objects set forth above, among those made apparent 
from the preceding descripdon are efficiently attained and, since certain changes may be 
made in carrying out the above construction and method set forth without departing from 
the spirit and scope of the invention as defined by the claims, it is intended that all 
matter contained in the above description and shown in the accompanying drawings shall 
be interpreted as illustrative and not in a linuting sense. 
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CLAIMS 

L An ink tank cartridge for an ink-jet type recording aiypaiatus» comprising: 
a chamber; 

an ink st^ly port extending tbiough a wall of said chamber and supplying ink to 
tiie exterior of said cartridge; 

a porous memb» in said dumber positioned to ddiver ink to the ink supply port; 

and 

a plurality of projections formed on an inside wall of said diamber disposed on a 

King said 

porous member against said ink supply port and at least one projection directly opposed 
the ink supply port being fonned with its free Old located at a position doser ^ 
supply port than the free md of a projection or projections not directly opposite die ink 
supply port, wfaerd)y die portion of porous mraiber in the vicinity of the ink supply port 
is compressed to a greater extent than the portion of porous mmber remote from the ink 



it 















supply port 



2. An ink tank cartridge for an ink-j^ type recording a^>paratus, comprising: 
a first cbambei; 
a second chamber; 

a partition wall disposed in said cartridge and bdng formed widi a communicating 
hole formed therein disposed between said chambers, said communicating hole extendi!^ 
alimg a rdativdy small portion of the bottom of said partition wall substantially away 
£com the lateral extremes thereof, said second chamber communicating widi said first 
chamber through said communicating hole; 

an ink supply port extending dirough a bottom wall of said second chamber, 
projecting into said second chamber and supplying ink to the exterior of said cartridge, 
said ink supply port terminating within the second chamber in an enlarged internal bore 
compared with the bore passing through the said bottom wall; 
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a porous member in said second chamber positioned to deliver ink to the ink 
supply port; and 

an air vent port communicating between said second diamber and the exterior of 
^id cartridge at a location spaced from said ink supply port and communicating hole. 
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3. An ink tank cartridge for an ink^jet type recording apparatus, conqnising: 
a first chamber, 
a second chai 

a partition wall disposed in said cartri4ge and being formed with a conu 
hole formed therein disposed betwera said chambers, said communicating hole extending 
along a relatively small portion of the bottom of said partiticm wall substantially away 
firom the lateral extremes thereof, said second chamber communicating widi said first 
chamber through said communicating hole; 

an ink supply port extending through a bottom wall of said second chamber, 
prqjecdng into said second chamber and supplying ink to the exterior of said cartridge, 
said ink supply port terminating within die second diamber at a height which is above 
the highest extreme of the said communicating hole; 

a porous member in said second diambo* positioned to deliver ink to the ink supply 
port; and 

an air vent port communicating between said second diamber and the exterior of 
said cartridge at a location spaced from said ink supply port and communicating hole. 



4. An ink tank cartridge for an ink-jtt ^pe recording apparatus, comprising a housing 
witii an ink supply port extending through an external wall thereof for supplying ink 
from the housing to the exterior thereof, wherein a fuimd-sh23)ed packing member is 
provided within the ink suf^ly port, the member having a tapered bore for receiving an 
ink siqyply needle of an ink recording s^qKuatus and resiliently abutting thm against so 
as to form a seal. 



Am ndm nts t th lalms have b n ffil d a f II ws 

1. An ink tank cartzidge for an ink-jet type recording apparatus, conqmsing: 
a first chamber; 

a second chamber; 

a partition wall disposed in said cartridge and being formed with a communicating 
hole formed therein disposed between said chambers, said communicating hole extending 
along a relativdy small portion of die bottom of said partition wall substantially away 
from the lateral extremes thereof, said second diamber conununicating with said first 
chambtf through said communicating hole; 

an ink supply port extending through a bottom wall of said second chamber, 
projecting into said second chamber and supplying ink to the exterior of said cartridge, 
said ink siq>ply port terminating within the second chamber in an enlarged internal bore 
compared with Ae bore passing dirough tfie said bottom wall; 

a porous memba: in said second chamber positioned to deliver ink to the ink 
supply port; and 

an air vent port communicating between said second chamber and the exterior of 
said cartridge at a location spaced from said ink supply port and conununicating hole. 

2. An ink tank cartridge for an ink-jet type recording apparatus, comprising: 
afirstchambtt; 

a second chamber 

a partition wall disposed in said cartridge and bdng formed widi a communicating 
hole formed therein disposed between said chambers, said communicating hole extending 
along a relatively small portion of tiie bottom of said partition wall substantially away 
from the lat^ ^tremes thereof, said second chamber rammumcating with said first 
chamber through said communicating hole; 

an ink supply port extending through a bottom wall of said second chamber, 
projecting into said second chamber and supplying ink to the exterior f said cartridge. 



said ink si^ly port tenmnatiiig within the second dianiber at a height which is above 
the highest extrme of die said communicating hole; 

a porous member in said second chamb^ portioned to deliver ink to the ink supply 
port; and 

an air vent port communicating brtween said second diamber and die extenor of 
said cartridge at a locadon spaced from said ink supply port and communicating hole. 
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